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PURPOSE: To control the number of atoms in superfine particles and to 
produce the thin film meeting purposes by interposing a mass spectrograph 
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CONSTITUTION: Raw materials 3 are put into a crucible 1 and are 
heated by a filament 16. The clusters 15 are formed by the supercooling 
generated by an adiabatic expansion when the heated raw materials are 
ejected from an injection nozzle 4. The electrons released from a filament 
14 are drawn out by a grid 13 and irradiate the clusters 15 to ionize it. 
Ionized clusters are accelerated and throttled with the slit 7. The number of 
the atoms in the clusters 15 is controlled by the mass spectrograph to stick 
the clusters to the substrate 10. The deposition is adjusted by a shutter 1 1 . 
the electrical and optical characteristics of the film are stabilized in this way. 
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»*t*ft5HGA©5fe*ll»«rSv^*ftS^rti35»b* 

[0063] 16-08 i 5 fc, *S6tt»«^a3 

ttSHGAte, *^V^3 y6 0©*«|fc % 

[0 0 6 4] ill^fi7^fax^ 1 5 fi:HG A 
1 7Sr®9f*tffcB»T-Ai 6«:ffi^T7tyy 

-^6 2(^i54±7^fax^ l 5 

[0 0 6 5] y-X^Si/ 3 ^ 6 0 fi, m 6 —0 8 K^-f 
«fc5fc, 8lfttf»20D- K^A6 3Stf 6 4 
Ztlbf&lATfm2<Du— hr-A6 3&tf6 4£rZV^ 

-a 6 4Xtffc vs? 6 5 ±fcffl#X»SixfciWt*#f 

[0 0 6 6] 7U^^6 6li S2©P-Klf-A6 

e>^^«BJ6 6a«r-*©H«B$^LT*59, 
6 6a±ictt, *y^f5 K*t£J:S£SJ|6 6b*4hL 
t7^ax^6 2<Dggfl6 2 aas@5f£tvCV>6 0 
:©7i/^^t6 6lt ^SS6 6at7^fai- 
^62^ Ltl*^y K* 9-f ^ 6 1 * Sfcfc* jit 5 

S30 4TA) KJ:oT«J*£*l,TV>5 0 4*5, 7^ 
V^r6 6 tl2 0o-K^A6 4&i;ty> f 6 5 



[0 0 6 7] tVv*65te, S2<DD^Fr-A64C 
T??-^-? 6 2^Lt^7^y6 1 *ra»r-f ;* 

[0 0 6 8] JBlG>n-Ktf-A6 3fi, **«Jgffit? 
IS, » 1 0 0 /i mf <0^7 y V'^fflS'Cffi^ ^T*> 

U p - Ktr-A 6 3 i t 5 toitfi, SKRtf> 

1 0 O/imff^^VU^ftK-eSfifcSJxTiSO, fcV 
-Kfc-A64n^65^@tk 

:/hH*K:J:oT4SJvCv*6. 4*5, 
r©JB2«>n— KtT— A6 40jfe«g{C(i, #»f£l*fcLH 

^6 4 a#Ktt&;h/0^ 0 
[0 0 6 9] ^-^U- h 6 7 W:, *HlK»«-ett. 

9 s JdlOn-Ktr— A6 3<£g^O&9ttttgtf6 3 a 

7#»7-A16 (El) MK9ttttbft6o 

[0070] 7^^6 6±{cri, mmnm***— > 

«*X»««*ix"CV^5 0 SBi»»«"6 8fi. F PCcor 
<t < &S»«±lc:/ y y h Sfi^rMt5© fc IH C&fci 

8Ht, H£#*)5/*mCD#y-r 5 K*0«HIB»» 

liij:s»io|ft»tt»»Ji, ^#-vfk$jxfcflt*tt4 

/tm^)Cui (y-K**S) &tfJ?£jj$5/im<D#y 

-/ 5 b*m<ommumz <t * 2 nitmmmm «r^i 
*-e y \ot is* e e mfrbmknm-r* ^t\cx<>xm 

WHJiBi««t5fcft©j»^y K©»dfl, Cu 

s±^Auji3&$awnB*sixr^o. *©±wwHBf 

[0 0 7 1] *SlftJgffi^*3V>Tr^gfflSSB«6 8fi, 

■JK^y K^lcm&*iSJffl2*, W«-ei+4#o 
y-K*#Sr*tf!BlwE««W6 8ai:, TtT~*- 
2lca«*Jl6^«l#, W«"eff2#©y — K 
3f#Sratf*2©E«»«6 8 b bfrbm&ZtlX^ 

[0 0 7 2] ffil0Blftffi*6 8a©y-KtfleO-i 

6 6^b»0(BSJlT*9 a*ailbT?#5»)WB6 6 c 
±\cK»hMt»9S.^y m*m8m*y K6 

ioH-?«ffi6 i a d&^x-r >-^> r7>r^^>^-< 
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So SB 1 <D&nUtt 6 8 a (D y - Kftf*OlWK**EI 
*vc<^£ 0 

[0 0 7 3] « 2 OEMtttT 6 8 b o y - K*#OHI 
tt N 7^V+6 6 aO|fegUf6 6 b±\£J& 

*Silfe7^faX-irffll«/^ K7 iteSHRSiir 
*55, I^g^y K7 lliT^f 2^ 
6 2a lCK*t5>tlfcA^^*/UX^B^ + ^Wft^-«8^ 
2 b£tf6 2 cl£^;ft^;h^j^£;ft,T^So f&2 

v>mm& 6 8 boy ymw<oim\s.tmmi& t mm 

So 

[0 0 7 4] ^^OHGAlilfcMtSI^^Vi'a ^<£> 
[0 0 7 5] H9tt*ia6^llB«C*5ft5r^^*^-^ 

[0 0 7 6] f^Di^-fJ; 5 ic, r* fie 2 

a^|C@*£;ft,SSg|5 9 0 (6 2 a) ©RSB^blW© 

-Ag|$9 lXtf 9 2 K*7-f fi 

6 l<DflJffiKH# 3*1,5*7^ ^@*g|59 3&l>*9 4# 
ZtlZftWLrtbfrX^Zo ^7-r^@f9S9 3M9 4 

2£>J?£te > T*^^-*^tC£9HGAOjf:££ 

«***fti^±5fc> «R-f-<*««^y V*7<{y<D 

t*t<tS^il:J;ot, HGA<DJS££ii*£i2;S 
r. £ * < r * *a # § #<£>3&££_t*f S - k #-C* 

So 

[0 0 7 7] *7>fyB*«9 3&tf9 4tt, 

2k<Dm<Dmv <Dtt&ifigm fcft6±5tefts*i/c^ 

So 

[0 0 7 8] PT»T-Agfl9 l&tf 9 2 tt, 
T-A^«9 1 aRtf9 2 a i rftfcT— AgWt 9 1 a 
9 2 aO«ffim»riiS*tfcflE«*^9 1 b&tf 9 2 

[0 0 7 9] MU9 0ftmcT-&mt9 1 a»tf9 2 
a tt, Wt**t8t?Sy*«l«s HiBZr0 2 
^-#ftfc^££*vri>So ^Oj:5lC, Tfi*^- 
^o*SaSr»Jtt^i*v^fi|J*>tt*^itUTSSv^Z rO z 



[0 0 8 0] BE«ig^9 1 b»tf9 2 b^fi s ifflE 
«ft*Xtt«9MUc J: 9#«N-«E< • 
WMKJI £ f 7 ^ K*ttJI 4: asjHEfcSW S ttfc#Ji 
*iS4:4oTv^. «*«MfiB7XtfB8fc:*t"A 

^^^xrxB^^^/um-^m^m&e 2 bx«6 2 c 

£&tt$2h/C*3 9. ^7>KSffiil^7>hW6 2 
dXfi6 2 eKg$S£;h/CV>S e 

[0 0 8 1] E« • HWi^ P Z T^<DV>fc>#SI£ 

Lizkz <omft<Dfa% #&m%fo t -s-f-a »£\ mm 

[0 0 8 2] EES*? 9 1 b£tf9 2 blC, new^»# 

[0083] mEWMtt* m^cm<D£$L&±cz>j: 

5ft«E*IHWK:Haiib-ctJ:v\ flpfe. -#<&JE«* 

mBE*SS2k:Wa-t-aii^<0J»2fflFtft5 o fcfcU r 
oWr&iat, EE® • «a»*^)»«*i*«-t-6»**t* 

fes 0 t^or, »*fcncift#K:-ft«)*«/<>fr^« 
fi»Lfct>©*«Ki«EEfcr«r:tli:j;0, ffiftSffo 

[0084] ft*, JES • ftfiftftfc HU iS?JEa^m^ 
fcf4«fia*K±9#»#-*»»**!*1-a 0 £E«-« 

ffiM^Zkfrb. PZT [Pb (Zr, Ti) O 

3 ] > PT (PbTi0 3 ) , PLZT [ (Pb, L 
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a) (Zr, Ti) 0 3 ] % ?9 & (B a T 

i O 3 ) <£<D-Z y*yt *jE® • «S*f »d 5 »* U\ 
[0 0 8 5] *SHfiBttKi3V^rmSft*>fvhH:, 0 

4 y^»t UTtt, flx.fi, ^ -^AttSi^tto 
7C7-KFC-72 2*5fflV>btt-5o 
[0 0 8 6] Z(D£o\C^ HGA4MWtI5: 
^(C.t 19 . 7^faX-^6 2©PZTS»t4rtl[I 
S*tSrtt45^e>, Ktt#tf*i4S. FC-72 

[00 8 7] ^fc, PZTW4bf7^faX^6 
-^y K*?^ ^6 l<0ABSt>raWctta$Jx5*: 
[0 0 8 8] *^OHGA{:^t6f^yiXa V© 

\*9ibti*-eh2>o ft*5, B*S*iT^ftv\&v 
Vay6 0©iiW^y HUM) I Cf-y^MWLT 
t><kv\> 

[0 0 8 9] BlOtt, **JBK»CjSJt5HGAO- 

[0 0 9 0] *1\ mi&OZbZT 6 2% 

fflflrf S Uf^S 10 1)o 
[0 0 9 1] flSft^y K*9^6 HHfc*5V*Ttt* ffl 

it*ttfc«a^y K^9-r^6 1 (^x^ysio2) 
<Dffiwm\zmmm$:mii-z (^fy/s 103). 
[0092] :©8fi^y K*9-ry6 1 

I^D<¥M«±^-SK^t^TV^5r^^3-^«-^6 2<D 
*iW}T-J±U9 1RX*9 2ffl(C}fAb UryT'S 1 0 
4) , *^**RB«LTaE««I**>Sa«W{k 

fi«*Srfr5 (^f^SlOS) . ft*3, 
^^—9 6 2(^nJg}T— A$9 1RT/9 2t£:fctt£* 
7-f^@#^9 3Xtf9 4M©MHjWB«^2/ K*9-f 
^6 1 <D*g J: 9 J^/hS < 45 J: 5 fcKSLT*lttf, 
"5Jg)T-Agfl9 lfttf9 2©iE**"Cat«^y H*9>f 

[0 0 9 3] ftl^T\ tt»UT*»#JSr^lCflW!ft* 
^5 Ury/S 106), ^Jiia^ fltft"*y K* 
9-f ^6 1 tT*?-^—* 6 2t<Dm&fc-?tbZ>Xy 

[0 0 9 4] »JfiLfcJ:54*^vs/9 
SL Ury^S10 7) , W^^6 6 0S» 
6 6 a tC:fctt£jSfeSlUf 6 6b±t7W'>t6 6 
»6 6 ciJcSf^fflSTtH^ttaftLTdS* Ur^ 



SI 08) „ ^?^^-7?faX-#7y^-tt^ 
^txh/CHGAtf&jA£tt5 U7^S10 9) . 

[0095] ft^-e. #*i«frB*tLTft**i*2>&a 

flBKfl:**, ffi*#«?ofc Uf-^S 110) 

/Sill) 0 

[0 0 9 6] Scvve, K*9>f ^6 l&tfT^ 

6 2®Jt?fM*aBR/<y KMKR-tSftH 
«T5 (^r^S 1 1 2) 0 

[00 9 7] ^C0i, r©J:5fcLT»*£TfcHGA 

SrArt, 7^»»3-f^y^tfc$«itt, ft£ 

7!J-xAtta^7D7-KFC-7 2 2 0*«rt 
l-x^r Vf-f* frryZfS 113). ft#ttfcHu * 
48— «-e*S#, FC-7 2 2 (2%) *»J"C* 
SttS^ y Aft^ttOP F 5 0 6 0 (9 8%) "C 

[0 0 9 8] HGA£roStta>6>3IS±tf"C 

ttiik£«s uf^si 14) o zoffikft. 

^rtfcHGASrAtu 0)^12 0^ 3B3 0»oiR8! 

[0 0 9 9] £*tf£«fc!K HGA^^aitSbtl 
frS^ it Ktt#«*t4S. FC-7 2 2 

[0 10 0] Sfc, PZT^f>f7^f^x-^6 
2Rtf^y K*7"f^6 l©«S*SH-«*-ettaSii5 

t\ K*9-f^6 10ABStH«Ffc««Six5fc 

5 0 SfeKi* ***©ia*fcTHGAfc«j*Lfc«, 
lOHGAiftl^y^^-f^y^JiaSfifflS 

[0 10 1] HGA^*Sr«5tt«BtoRWicftv^T 
tt. HlO*ft«»0*B^tia*^ 1. 8nm|^K 

£5 r £ *SH G Ao*«s«lffl^lfflBSS:ffl»« r. t ft < » 

Ha— V^fTJt**^fe»*L<, 1. 2nma 
[0 10 2] ft4b\ HGASr^y/S*5««Wt, 7 

[0103] *safi«ffi<o*<z)ffi©«tifcx^ffla* 
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[0 10 4] MMHK^y K^o»/J^Bft* 
«T^^-a3i-^«rflliLfcHGA«rfflv^"C*»WSrRW 

HGAfc©^K££ft5fc»-mft<, K 

e&*ffl r * ^ » x.- 9 xfcH g a \zt>mm *rtn? 

[0 10 5] KJ^^fc3llfc»IBtt±r*»WSrfl^tt 
[0 10 6] 

[0 10 7] £fc, JE«»)|S|-C0^^e>-fT^^^^-^ 

Y*yjy<Dn±M (ABS) fcl^lc&lf 

So 

[0 10 8] SfcfC, HGA^Mlfct, :<OHGA 
[0 10 9] HGA*M«7yii 

[hi] *»wo-ias»iBfcLT, a^-r^ss* 
[E12] aionifi^ii^fts^y K*^^s/a v 
im3] mi<omimm\c#vzT?^^-*&xm 

[04] Hi^ffi«?ii^*5JtsHGA(o-«3giaa* 



[05] *TO©IWfc^**H*^*©fiT4^fr 

[se] *&fn<Dfa<DmMBmK&vz>HGA±wzm 

[0 7] B6^Sltt»tt^»t&HGA^««Oft« 
0-CfcSo 

[0 8] H6^1fc»»CS3Jj'*HGAOjfeMaSrH3 
[0 9] H6 0*«»«lc*$W5r^^*3:-#<0«5i 

£^1-¥®0-e$>5 o 

[010] 06<Oj|^flg^tt5HGACD-S{5tiiS 

10 efcmT^*^ 
ii,i3 m 

12 Tty^y^Jy^Sf 

14 

i 5 ±7?7=.=.—f 

1 6 I^SjT-A 

1 7 HGA 

2 0, 6 0 > 

2 1,61 K*5>f ^ 

2 1a 0r£g& 

2 1 b KSf-?- 

2 2. 6 2 T^^-rLin— ^ 

2 2a gjgffi 
2 2b 

2 2c. 2 2 d 2MH8£7--A» 

2 3 n— Kfcf— A 

2 3a, 6 3a BlflttttfflJ 

2 6. 6 6 ^U^i^ 

2 6a. 66a ?rgfl 

2 7. 6 7 *r/U— h 

2 8. 6 8 mm$m 

2 8a. 6 8a ft 1 <D$mmt 
2 8b. 6 8b $2 0>£iHl3lS& 

2 9. 6 9 SMt^y KJtWB**/** K 

3 0. 70 ^SSlHlKfflSSc^y K 
6 1 a 

6 2a. 90 lEStf 

6 2b. 62c ft-a-fl^WS 

6 2 d. 6 2 e ^y^KSftS 

6 3 ^l<£>n — Ktf— A 

6 4 $2(DP- Kf— A 

6 4a y 7 h*:/ 

6 5 t>-^ 

66b ffi^S 

6 6c 

7 1 T^^a^-^fflS53BE/<y K 
91,92 piibr-Agp 
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9 1a, 92a T-i»8Wf 9 3, 9 4 ^y^^m^U 

9 1b. 92b JEW£* 

[Ell] [02] 
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